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WHEN SHOULD YOU IRRIGATE 
Se«J4'Z ~eet~? 
VAUGHN E. HANSEN and JAMES R. BARKER 
I T I WIDELY accepted that it takes a good farmer to make money growing 
sugar beets. Invariably farms producing 
high tonnage of beets are those that are 
managed by progressive farmers apply-
ing the latest practices. Over the years 
many ideas have grown up, especially 
about irrigation practices, that extended 
research has shown to be wrong. 
Irrigation Practice 
Edriy Irrig(llioJl (before Jitly 1) 
A commonly accepted idea is that 
if it is necessary to irrigate sugar beets 
to insure germination they might as welJ 
be plowed under and a new crop planted; 
III other words, many farmers believe that 
early irrigations are harmful. Experience 
f rom many sugar beet areas under widely 
varying climatic and soil conditions in-
dicates that this concept is erroneous . 
Another erroneou concept is that 
early irrigation causes the beet to be short 
and stubby, and that a better shaped beet 
is prod'lCed if the soil i allowed to dry 
out so that the beet has to "go to water." 
The idea of keeping the soil dry so that 
the beet will go after water sounds like 
starving a pig to make him grow longer. 
Experimentation in the laboratory and 
practice on the farm have shown conclu-
sively that the sugar beet should never 
be allowed to suffer for water. 
In one sugar producing area of the 
we tern United States a few years ago, 
DR. VAUGH E. HANSEN is a 10i1zt 
empLoyee of the Utah Statiol1 and the U. S. 
D epartment of Agriculture. H e has been 
granted a year' s lea~'e of absence to act as 
assis~al1t chief engineer 0 11 an irrigation J7ro-
Jeet 111 AngoLa, West Africa. JAMES R. BAR-
KER is extension irrigation specialist. 
farmers generally believed that it would 
ruin a crop of beets to irrigate them early. 
Now the idea ha completely reversed it-
self and 75 percent of the sugar beet 
acreage is irrigated for germination. The 
di ff erence in practice has come from 
gaining an understanding of the basic 
principles that must be adhered to to 
insure good results for early irrigation. 
An essential criterion for good irriga-
tion practice is light, frequent water ap-
plications during the fore part of the 
season. Heavy applications (wetting the 
soil to 4 or more feet) will frequently 
leach the available nitrogen below the 
roots.. On soils low in nitrogen a heavy 
early irrigation frequently cause ' the 
lea ves to turn yellow. The yellow color 
is not caused by the early irrigation but 
rather by the heavy irrigation which in 
turn caused a nitrogen deficiency. 
The desirable practice is to plant the 
crop as early as possible, provide suffi-
cient fertilizer, and irrigate frequently 
with light applications till the roots arc 
well established. As the sea 'on pro-
gresses, increasing amounts of water 
should be applied at each irrigation. 
Another asset of early irrigation is 
that the added moisture will assist in dis-
solving the commercial fertilizers so that 
they can be utilized by the plant. 
£ale 11't'igalion (after August 15) 
One caution with regard to late irriga-
tion should be observed. A late irriga-
tion on a field which has not had suffi-
cient water will often produce a new 
growth of foliage. This new foliage will 
result in some reduction in final yield 
and in a considerable reduction in sugar 
content. Late season top growth should 
(Continued 012 page 2) 
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DR PHILIP V. CARDON, former ad-ministrator of the Agricultural Re-
search Administration and former di-
rector of the Utah Station, was elected 
Director-General of the Food and Agri-
culture Organization of the United Na-
tions at the Seventh General Session in 
Rome in D ecember. Dr. Cardon ha 
already taken over his new assignment 
with headquarters in Rome. 
In the words of Secretary Benson, 
"Dr. Cardon is uniquely :fitted by train-
ing and experience for the position of 
director-general of FAO. Hi distin-
guished experience in the U. S. D epart-
ment of Agriculture, and his wide parti-
cipation in international agricultural acti-
vities ha brought him into intimate con-
tact with leading agriculturalists of the 
world and has given him an insight into 
the problems of farmer all over the 
world that underscores his fitnes ' for 
the position of director general." 
Dr. Cardon's career in agriculture has 
included research, teaching, farm mag 
Irrigation of Sugar Beets 
(Continued from page 1) 
be avoided. Beets which have received 
adequate irrigation during the eason will 
not produce new top growth a a result 
of late irrigation . 
In those areas in which the winter 
precipitation is not ufficient to fill the 
root zone of the soil with the needed 
moisture for the com!!!s season, it is com-
mon practice to give the soil a rathc:r 
heavy late-season irrigation to prime it 
for the following year. This not only 
insures adequate moi ture for the early 
2 
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PHILIP 
VINCENT 
CARDON 
Former Utah Station Director 
Becomes Director-General of 
The Food and Agriculture 
Organization 
azine editorship, and administration. His 
work has required hi~ participati0I?- in 
many interootional agncultural. meetIn~ , 
including the initial Hot SP.rIngs, V 1[-
ainia conference in 1943, whiCh resulted b , 
in the formation of FAO. 
He began work with the U. S. D e-
partment of Agriculture in 1909, a~d 
from then until 1913 he was supenn-
tendent of the Dry Land Station at 
Nephi, Utah, in charge of cereal investi-
gations. From 1914 to 1917 he worked 
in cotton research. In 1918-19 he was 
in charge of dry land investigation in 
Montana, and in 1920-21 he was pro-
fessor of agronomy and director of the 
seed laboratory at Montana State College. 
He became director of the Branch Ag-
ricultural College at Cedar City in 1921 
and was editor of the Utah Farmer from 
1922 to 1925. In 1925 he joined the 
staff of USAC as farm economist and 
became director in 1928. 
Going to the U. S. Department ot 
Agriculhlfe in 1935 in charge o~ for~ge 
crops and diseases, he moved. Into .In-
creasing responsibilities, becomIng a Slst-
ant administrator of the Agricultural Re-
search Administration in 1942 and ad-
ministrator in 1'945. He has served as 
Another former member of the 
Utah Station staff, Dr. Ralph W. 
Phillips, is deputy director of the 
agriculiure division of the Food and 
Agriculiure Organization. Dr. Phil· 
lips was head of the Department of 
Animal Husbandry at USAC from 
1939 to 1941. 
part of the coming season, but it also 
permits the farmer to plant his crop at 
an earlier date than would be possible 
if he had to irrigate before the crop was 
planted. 
Gelleral Irrigation Reco))lmendalionJ 
Again it should be emphasized that 
good control and even distribution of the 
water throughout the season are essential 
to high sugar beet production. 
It should also be reemphasized that 
the sugar beet should never be allowed to 
suffer for water; never wait for a rain. 
Irrigate when the sugar beets need water. 
director of the Graduate School of the 
U. S. Department of Agriculture since 
1952. 
Dr. Cardon ha ' traveled widely in his 
agricultural duties and has been partic-
ularly active in FAO. In addition to the 
preparatory meeting at Hot Springs in 
1943, he attended the First Session Con-
ference at Quebec in 1945 and four sub-
equent sessions as ~ member of the 
United States delegatIOn. He has been 
chairman of the FAO Working Party on 
Pro aram of Work and Associated Long-Ter~ Problems, and chairman of the 
F AO coordinating committee. 
He has been a United States rep-
resentative at numerous other confer-
ences such as the Inter-American Con-feren~e on Agriculture and the Inter-
national Grassland Congress, and for 
three years was a member of the United 
States-Mexico Agricultural Commis ion. 
He was presented the Distinguished 
Service Award by the D epartment of 
Aariculture in May 1948, "for out-
st:nding service and exceptional. leader-
hip in the advancement of ~gr~cultural 
science." He holds membershIp In num -
erous cienti:fic societies and is the au-
thor of many publications. 
Dr. Cardon is a native of Logan, 
Utah. He received his undergraduate 
training at the Utah State Agricultural 
College and his graduate work at the 
University of California. He has received 
honorary doctor's degrees f rom the 
Utah State Agricultural College and Mon-
tana State College. 
The call system of irrigation (where 
water is provided when needed rather 
than at a fixed interval) provides the 
farmer with the irrigation water when 
the sugar beet needs it. This not only 
gives the farmer more opportunity to 
adapt his irrigation practice to needs of 
the crops but also results in a saving of 
water. 
A general rule for determining the 
amount of water to apply per irrigation 
is as follows: in a well developed sQil 
profile, apply sufficient water each i.rt1t-
gation to wet the soil to a depth in feet, 
(ContiflUed on page 20) 
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Alfalfa plots showing early season 
treatment with CIPC for dodder con-
trol on the left compared with un-
treated plot on the right. The line 
between the plots has been burned 
W. O. LEE and F. L. T IMMONS 
Dodder growing around an alfalfa stem. 
This weed saps the vitality of the al-
falfa since it gets the food from the 
alfalfa plant, but its chief menace is 
the coniamination of the seed 
Gives Promise of Controlling 
Dogger In Alfalfa 
EXPERlMENTS AT Logan, Utah, in 1953 revealed a promising new chemical 
method of controlling dodder (CIISCUIcI 
Spp. ) in alfalfa seed fields. The new 
herbicide is CIPC (isopropyl N -3-chloro-
phenyl carbamate) which was applied 
as a pre-emergence treatment early in the 
spring just as alfalfa began growth. Ex-
tensive field experiments and demonstra-
tions are planned in 1954 to check the 
1953 results and to determine the con-
ditions under which CIPC can be ex-
pected to give effective and economical 
control of dodder in alfalfa without in-
jury to the crop. 
Dodder in alfalfa seed fi elds is one of 
Utah 's most trouble orne weed problems. 
During the past 3 or 4 years th is pest has 
spread rapidly and now it infests in vary-
(Continued on page 20) . 
Both M R. LEE and M R. T IMMON S are 
employed by the Section of lP eed Investiga-
tions, Field Crops Research Branch, U. S. 
Department of Agriculture. They are both 
stationed on the USAC campus and cooperate 
with the Utah Station. Mr. Timmons has 
charge of weed investigations for the USDA 
throughout the IP' estern States. 
for March 1 954 
To Control Dodder 
1. Small widely scattered dodder patches can be most effectively and 
economically killed by spraying the dodder and infested alfalfa to com-
plete coverage with an aromatic weed oil or dinitro-fortified oil-water 
emulsion. The alfalfa top growth is killed in treated spots but the roots 
are uninjured and produce normal regrowth. 
2. In heavily infested fields where spot treatment is not economically 
feasible, spraying the dodder infested alfalfa stubble after the first crop 
has been removed with 80 to 120 gallons per acre of an aromatic weed 
oil can be expected to reduce the amount of dodder 60 to 80 percent 
and under some conditions to increase the' yield of alfalfa seed some-
what. Stubble treatments with a I to 10 dinitro-fortified oil-water emul-
sion at 120 gallons per acre can be expected to reduce the dodder 50 to 
65 percent and under some conditions increase the yield of alfalfa seed 
somewhat. The economic feasibility of such stubble treatments is 
questionable considering the fact that the costs of aromatic oil range 
from $24 to $36 per acre, while the cost of dinitro-fortified aromatic 
oil-water emulsions range from $7 to $14 per acre. 
3. Burning dodder-infested alfalfa stubble with a weed burner gave 
practically complete control of dodder but reduced alfalfa seed yield 
27 percent and cannot be recommended for general use pending further 
research. 
4. Pre-emergence application of CIPC at 3 to 9 pounds per acre in 
early spring 1953, gave 96 percent control of dodder and increased al-
falfa seed yields approximately 70 to 140 percent (147 to 212 pounds 
per acre). Pending further research, this method can be recommended 
only for trial use on small areas. For such trials it is suggested that 
formulated CIPC be applied at the rate of 3 or 4 quarts per acre in 
40 gallons or more of water. The spray treatment should be made just 
as alfalfa begins growth in early spring. Such treatment would cost $11 
to $15 per acre. 
3 
W lTH T H E RECENT death of Dr. Frank B. Wann, the fmit and 
vegetable growers of Utah and students 
of plant science at Utah State Agricultural 
College have lost one of their staunch-
est friends and greate. t helpers. Dr. 
Wann came to Utah in 1926 from pro-
fe:ssional work at Cornell Univer ity. 
Even before coming to Utah he was 
interested in the problem of iron defi-
ciency in p lants and had published scien-
tific papers on his studies in the field. 
Soon after hi appointment as associate 
professor of plant physiology at USAC 
in ] 926, he started to study the yellow-
ing of fruit trees, berry plants, orna-
mental shrubs, and flowers growi ng on 
soils high in lime. He found that the 
yellowing of the leaves, or chlorosis, re-
su lts from a deficiency of iron. Later 
he demon trated that fruit trees sick with 
chlorosis could be restored to normal 
green color by boring holes in the tmnks 
and inserting capsules of iron salts. He 
also showed that chlorosis in the Ameri-
can grape can be controlled by' grafti ng 
on vinifera rootstocks. 
He was the first to prepare lists 
of ornamental flowers and shrubs that 
would remain naturally green on soi ls 
high in lime. He also delved more 
deeply into the problem in the green-
house and chemical laboratory and pub-
lished important scientific papers on the 
processes by which iron is assimi lated by 
plants, the manner in which it is moved 
about through plants, and the roll it 
plays in plant growth. 
Dr. Wann led the investigations 
which first showed that about 7 percent 
of the fruit orchard of Utah are being 
injured through deficiencies of zinc. Be 
also found that more than 20 percent of 
Utah orchards contain trees suffering 
from manganese deficiency. Through 
his studies satisfactory and practical pro-
cedu:es have been developed for correct-
ing these deficiencies. These control 
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FRANK BURKETT WANN 
Head of the Department of Botany and 
Plant Pathology and Member of Station 
Staff Since 1926 Died January 11 
mea ures include praying the leaves and 
bark of trees deficient in zinc, and treat-
ing the soil around plants suffering from 
mangane e deficiency. 
Vegetable growers have also bene-
fited from his help. He worked for 
years on the cause and control of black 
heart and pithiness in celery. Although 
no fully satisfactory control methods have 
been found for these problems, hi s 
studies mark definite progress in their 
final solution . 
In recent years, Dr. Wann devoted 
his research energies to a study of the 
effects of industrial pollution of air on 
crop plants. He directed the gathering of 
thousands of plant samples through cen-
tral Utah. This has probably been the 
most thorough study ever made of fluo-
rine accumulations in crops growing un-
der field conditions. 
Dr. Wann was a friendly and thorough 
teacher. He was never too busy to 
spend an hour with a student in need 
of help. His unique abi lity to clarify 
complex biological problems and to in-
spire and lead his students will be re-
membered by a host of students. Through 
hi classes, many young men at Utah 
State became interested in botany. His 
encouragement led many students to go 
away to the leading universities of the 
world and to become renowned author-
ities in plant science. Other are better 
farmers and agricultural specialists be-
cause of the training given them in Dr. 
Wann's classes. 
Dr. Wann was a friend to all. He 
never assumed an air of importance. He 
was quiet and reserved, but his quiet ob-
servations led his tudents and associates 
to think more broadly of the world about 
them. Althoug h physically handicapped 
since birth, he never in word nor act in-
vited sympathy. He always assumed a 
full share of the work to be done. He 
was respected by both faculty and stu-
dents for his great good judgment, his 
terling character, unfailing courtesy, and 
his inate kindnes . 
Frank Burkett Wann was born in 
Warsaw, Indiana, in 1892. He obtained 
a bachelor of science degree from Wa-
bash College in Indiana in 1914. He 
later studied at Washington University, 
St. Louis, and then went on to Cornell 
University where he studied, did research, 
and taught. Cornell University awarded 
him the degree of doctor of philosophy 
in plant phy iology in 1920. He then 
served on the faculty at Cornell until 
1923 when he was awarded a research 
fellowship from the National Research 
Council to continue his research at Cor-
nell until 1926. He came to Utah State 
as associate professor of plant physiology. 
He became head of the Department of 
Botany and Plant Pathology in 1952. 
In 1920, Dr. Wann married Eliza-
beth Berrells of Ithaca, New York. She 
was hi con tant companion until her 
sudd en death in September of 1948. 
They are survived by a foster daughter, 
Merci Ann Wann. Merci Ann is a sen-
iQr at Utah State majoring in child de-
velopment. 
- D. Wynne Thorne 
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A dense stand of mule ear on a mountain range. Inset, 
closeup of mule ear 
Give Economic Control of Mule 
Ear on Range Lands 
D. C. TINGEY and C. WAYNE COOK 
GRA SES ON overgrazed mountain ranges of the Intermountain area 
are being crowded out by the invasion of 
wyethia (W yethia amplexicaulis) or 
mule ear, also known as green dock and 
black sunflower. This plant, a tufted 
perennial with smooth waxy leaves and a 
thick woody taproot, is seldom eaten by 
cattle when other forage is available and 
only occasionally by sheep when the 
plants are still young. Since it is relativ-
ively unpalatable, it increases in density, 
and on some ranges it has increased al-
most to the exclusion of other species. 
Natural rehabilitation of mule-ear-in-
fested range by protection from graz-
ing requires many years and is believed 
beyond the realm of economic practica-
bility. Consequently, a study was started 
in 1947 to find more expedient methods 
of eliminating the plant. 
D . C. TINGEY is professor of agronomy 
in charge of the weed control research at the 
Utah Station. He also does research on winter 
wheat breeding. DR. COOK is associate pro-
fessor of range management. 
for March 1954 
Results of this study have shown that 
wyethia can be successfully controlled by 
spraying with 2,4-D. Ethyl and butyl 
esters have been found most effective. 
The minimum dosage for satisfactory 
control is 2 pounds of 2,4-D acid per 
acre applied before the plants come into 
bloom. 
Yield responses of desirable forage 
plants where mule ear was eradicated 
were impressive. In one case, 5 years 
after the treatments were made, a series 
of untreated plots infested with mule 
ear yielded 280 pounds of desirable for-
age an acre, and where the weed had 
been eliminated, the yield was 1,353 
pounds an acre. Bunch wheatgrass, Ken-
tucky bluegrass, and needle-and-thread 
grass increased in direct proportion to 
the extent of mule-ear eradication. 
Characteristics Of Mule Ear 
Mule ear reproduces wholly by seed, 
yet it is an aggressive plant, and once 
it becomes established, it competes with 
extreme tenacity. It is common through-
out most of the mountainous and foot-
hill areas of the western United States. 
Frequently it occurs in thick stands av-
eraging from only a few square rods to 
several hundred acres. Other weeds and 
grasses are generally intermixed with 
mul~ ear in varying quantities as under-
story growth. Dense stands of this plant 
are found most commonly on open flats, 
parks, broad ridges, and gentle slopes 
that have been abused by overgrazing. 
Control Studies 
Studies on the control of this weed 
have been conducted by the Utah Sta-
tion at two locations: in the mountainous 
area near Tony Grove Ranger Station, 24 
miles up Logan Canyon, and on the 
Glenn range near the pass on Highway 
91 between Brigham City and Logan. 
Both areas are typical summer ranges of 
northern Utah. Annual rainfall is about 
30 inches at Tony Grove and about 25 
inches on Glenn's range. Elevation at 
Tony Grove is about 7,000 feet and on 
Glenn's range about 6,000. 
(Continued on page 16) 
5 
~~I;~~~i~~Gl~~~~i~lY~Farmer, Keystone 38A. All these hy-
'\~ .. -" - , .. ~--' brids mature in average seasons when 
I N TEST conducted throughout the corn growing areas of the state over many 
years, the following corn hybrids have 
produced the highest yields and are there-
fore recommended by the Experiment 
Station for planting in the principal 
valleys of the state: Portwalco 90, Ohio 
C38, Utahybrid 544, Portwalco 100, 
Utahybrid 680. Other hybrids tested over 
a shorter period showing promise include: 
Keystone 38, Funks G91, Ohio C47, 
Pax Utah Hybrid, Pioneer X9805, Fam-
planted by May 15 and harvested by the 
middle of September. 
Since no corn breeding is done in the 
state, we must rely on seed from other 
areas. Sometimes seed of a hybrid that 
produces well in Utah may not be avail-
able; consequently, more than one hy-
brid is recommended. Also, climatic con-
ditions in the state vary to the extent 
that growing seasons range from 50 to 
more than 180 days, so no one hybrid 
will do equally well in every area. At 
present some western seed companies are 
producing seed of adapted hybrids. 
Testing Program 
Through an extensive testing program 
hybrids have been tested and selected for 
the principal corn growing areas of Utah. 
For more than 15 years from 10 to more 
than 40 hybrids have been tested at Lo-
gan each year from which 7 to 10 of the 
better ones are tested throughout the 
tate. In 1953 more than 40 hybrids were 
included in the program, and yields of 
both silage and grain determined. Data 
were al 0 taken on height, dates of ta -
seling and silking, stage of maturity, and 
ratio of ears to stalks. All hybrids were 
ranked on long-time yields, both on a 
green and dry basis. Adapted hybrids 
show remarkable correlation for green 
and dry yields. 
DR. WOODWARD is agronomist with the 
Field Crops Research Branch, Ag1'icultural 
Research Service, U. S. D epartment of Agri-
wlture, and works cooperatively with the 
Utah Station in cereal breeding. MR. NIEL-
SON is assistant professor of agronomy at 
USAC. Bulletin 367 "Hybrid corn trials in 
Utah" is just off the press. A copy will be 
sent ff ee on request. 
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ADAPTED HYBRIDS, 
EARL Y PLANTING, 
CLOSE SPACING, 
NITROGEN FERTILIZER, 
AND FREQUENT LIGHT 
IRRIGATIONS BEST 
PRACTICES 
R. w. W OODWARD and 
R. F. NIELSON 
Early Maturing Hybrids 
Early maturing hybrids have failed 
to compete with the hybrids recommend-
ed above except in limited areas with 
short growing season. Three of these are 
Minhybrid 301, KS-6, and Utahybrid 
330. 
Hybrids For Grain Production 
W hile corn is grown for grain only 
to a limited extent in the state, in the tests 
The pictures on these two pages illus-
trate some of the steps in determin-
ing superior hybrids for recommen-
dation to Utah farmers: (lower leU) 
The authors examine ears of silage 
corn to determine stage of maturity, 
(leU center) picking ears for green 
weight measurement, (right center) 
chopping samples for dry weight de-
terminations, (lower right) general 
view of corn silage harvest at ex-
perimental nursery, (upper right) 
range of maturity of corn ears at 
harvest time showing variations from 
early milk stage on the leU to hard 
dough stage 0 nthe right 
for March 1954 
HYBRID CORN FOR UTAH 
Corn hybrid recommended for the principal valleys of Utah: 
Poriwalco 90 Portwalco 100 
Ohio C38 Utahybrid 680 
Utahybrid 544 
Others showing promise: 
Keystone 38 
Funks G91 
Ohio C47 
Pax Utah Hybrid 
Pioneer X9805 
Family Farmer 
Keystone 38A 
All these hybrids mature in average seasons where seeding takes plac 
by May 15, and harvest is completed by September 21. 
in 1953, 42 hybrids yielded from 64 to 
140 bushels of shelled corn an acre. 
Highest grain yielding hybrids were 
Utahybrid 680, Keystone K48, Portwalco 
90, Utahybrid 544, Funks G77 A, Kings-
croft K3 A, Keystone 44, Pioneer X9805, 
Family Farmer, and Pax Utah Hybrid. 
(Continued on page 23) 
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Left, an end view of a range coop or hardening pen. Feeders are along the sides and a water trough along 
Turkey fryers are usually put in the range coops when about 8 weeks of age. Right, a range shelter 
Raising Turkey Fryers Offers Additional Profits to 
Turkey Producers 
T URKEY PRODUCER who are looking 
. for ways to reduce costs, ways to 
utilize their brooder coops and equip-
ment during a greater part of the year, 
ways to increase their farm income, and 
to improve their general economic condi-
tions may well follow the example of tur-
key growers in Sanpete County who pro-
duced turkey fryers during 1953. This 
enterprise was profitable for the average 
fryer producer in 1953. Net return av-
eraged about $.20 per bird after all costs 
had been deducted from total receipts. 
The return per hour of labor above all 
other costs was more than $2.00. 
The turkey fryer enterprise consists 
of the production of turkeys, usually of 
the Beltsville White variety, for market-
ing at about 14 to 16 weeks of age. 
The term turkey fryer, as used by the 
trade, may be misleading since the birds, 
which weigh about 6 pounds eviscerated, 
can be roasted if that is preferred by the 
consumer. 
Industry leaders in Sanpete County, 
interested in the enterprise requested that 
an economic study be made of the in-
dustry by the Experiment Station. As part 
of the study a personal interview was con-
ducted with 14 turkey fryer producers in 
that area who had completed enterprises 
up to October 1, 1953. Thirteen of the 
enterprises produced Beltsville White tur-
LYNN H. DAVIS is a research assistant 
In agricultural economics. 
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keys and one produced Nebraskan variety. 
The enterprise which produced Nebras-
kan fryers was not included in this report. 
The tudy was conducted to ascer-
tain the inputs and outputs of the enter-
prise and to determine] 953 co ts and re-
ceipts. 
All items of cost were charged to the 
enterprise at market value in calculating 
total costs. This was done even though 
the item was produced on the farm. 
Total receipts were calculated by adding 
to the value of the birds sold or used 
at home, the fertilizer value of the 
droppings. 
Costs of Production 
On the basis of these calculation to-
tal receipts from the production of Belts-
ville White turkey fryers averaged 
$245.3 7 per 100 birds raised, of which 
99 percent was from the sale or home 
use of the birds and one percent was 
fertilizer credits (table 1). 
Feed was the most important item of 
cost. An average of 28 pounds of feed 
was fed per fryer at a cost of $1.35 or 
60.8 percent of total cost. Approximately 
90 percent of the feed was in the form of 
a prepared mash; the balance being 
scratch grains and other feeds. It took 4.7 
pounds of feed to produce one pound of 
eviscerated turkey fryer. 
Poult cost was the next most import-
ant cost i~em . Beltsville White poults 
cost $.45 each. The poult cost per poult 
'raised was $.48. 
The average labor requirement was 
17.7 hours per 100 birds raised. Thi in-
cluded all labor to prepare for brooding, 
care for the poults in the brooder coop 
and on range until loaded on the truck 
for delivery to the processing plant, and 
to clean the buildings and equipment 
in preparation for the next lot of turkeys. 
An average hourly wage of $.94 was 
charged against the enterprise. Labor 
costs accounted for 7 percent of total 
costs. 
Overhead costs included such item 
as depreciation and repairs on buildings 
and equipment, interest on operating and 
fixed capital, taxes, fees, insurance, and 
miscellaneous overhead costs. As a group 
they accounted for about 7 percent of to-
tal costs. Depreciation and repairs of 
buildings and equipment were the largest 
items of overhead costs. These together 
with interest charges accounted for about 
90 percent of overhead costs. 
The main material costs were incurred 
in brooding the birds. Fuel cost was 
about $.02 per bird raised. 
A charge for trucking, which included 
trucking feed, turkeys to the range, equip-
ment, and all other uses of the truck, ex-
cept hauling the birds to the processing 
plant, was made. This cost amounted 
to about $.03 per bird raised. 
Net return was calculated by subtract-
ing total costs from total receipts. An 
average net return of $.23 per bird re-
sulted from turkey fryer production for 
Farm and Home Science 
Table 1. Receipts, costs and net return for thirteen turkey fryer enterprises 
- jF. Beltsville White turkeys, Sanpete County, Utah, 1953 
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Item 
Receipts: 
Sale & home use of birds 
Fertilizer credits 
TOTAL 
Costs: 
Peed: 
Mash 
Scratch 
Other 
TOTAL 
Poult cost: 
Labor cost: 
Overhead: 
Bldgs. & equip., depr. 
& rep. 
Int. on op. cap. 
Int. on cap. inv . 
Taxes 
Fees 
Insurance 
Other 
TOTAL 
Materials: 
Fuel 
Electricity & water 
Litter 
Med. & veterinary 
Other 
TOTAL 
Truck costs: 
TOTAL 
Net return 
Unit 
evis. pounds 
pounds 
pounds 
pounds 
poult 
hours 
dollars 
do llars 
the 13 Beltsville W hite enterprises In 
1953. The average return per hour of 
labor above all costs except labor was 
$2.10 . 
Some Enterprises More Profitable 
The thirteen enterprises showed varia-
tion in nearly all aspects. For example, 
there was variation in the faci lities used 
in the kinds and amounts of feed fed' 
and in the rate of growth. Probably most 
important from the producers' point of 
(R i g h t) Weighing 
eviscerated t u r-
keys and placing 
them on racks to 
be rolled into the 
quickfreeze room. 
(Lower right) Re-
cording the 
weight of frozen 
oven-ready fryers 
prior to shipment 
f o r March 1 954 
Per 100 birds rai ell 
Amount Per unit Total 
dollm's 
600 .4047 
:2448 .050 
340 .035 
3:2 .0:25 
100 .48 
17.7 .93 
95 .05 
67 .05 
dollars 
242.82 
2.55 
245.37 
122.40 
11.90 
.80 
135.10 
48.33 
16.46 
5.46 
4.74 
3.35 
.67 
.27 
.47 
.13 
15 .09 
2.08 
.49 
.86 
.55 
.57 
4.55 
2.54 
222.07 
23.30 
Percent 
of 
total 
percent 
99.0 
1.0 
100.0 
55.1 
5.3 
.4 
60.8 
2 1.8 
7.4 
2.5 
2.1 
1.5 
.3 
.1 
.2 
.1 
6.8 
1.0 
.:2 
.4 
.2 
.3 
2.1 
1.1 
100.0 
view was the variation in the profitable-
ness of the enterprises. Net return per 
(Continued on page 24) 
(Upper right) Beltsville White turkey 
fryers on range in Sanpete County. 
Note range self feeder and shelter 
in background. (Center right) A 
float controlled waterer used on tur-
key range. This land is irrigated 
farmland when not used fOlr turkey 
range. (Right) Preparing eviscerated 
birds for freezing 
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Good feed yards and sheds save hay when wintering cattle 
THE EXPERIMENTAL farm of the Utah Agricultural Experiment Station at 
Panguitch is becoming a center for re-
search and demonstration of farming prac-
tices for areas of high elevation and short 
growing season. Since such areas are pre-
dominantly dependent on livestock as a 
source of income, the research there is 
centered around an improved type of 
livestock and an increased feed program. 
History of the Farm 
The Panguitch Farm was established 
as a field station of the Utah Agricultural 
Experiment Station in 1911. Prior to that 
time it was operated by the federal gov-
ernment as an Indian School. In 1920 a 
manager was placed on the farm and ex-
perimental work was initiated. This work 
was carried on until 1932 when it be-
came necessary to close the farm as a re-
sult of lack of funds during the depres-
sion. The farm was leased to private op-
erators until the spring of 1952' at which 
REX F. NIELSON, assistant professor of 
agronomy, is the author of three articles in 
this issue. Most of his time is spent out in the 
state on agronomic tests, 
JO 
STUDIES TO IMPROVE FARM PRACTICES 
IN AREAS OF HIGH ALTITUDE 
REX F. NIELSON 
time it was reactivated as an experimental 
farm. A limited amount of research work 
wa conducted from 1949 to 1952. 
At the time the farm was reactivated 
a research program was developed that 
would provide information on problems 
vital to the agriculture of the area and to 
similar areas throughout the state. The 
Experiment Station has been assisted by 
the Extension Service, Soil Conservation 
Service, and local people in the program 
being carried out on the farm. 
Cat1le Breeding Research 
A herd of registered Hereferd cattle 
was transferred from Logan to Panguitch 
in June 1952, forming the nucleus of the 
beef breeding research project. Various 
phases of cattle improvement through 
breeding are being investigated. The 
benefits derived from this research work 
are currently being made available to 
farmers of the area in that a limited num-
ber of bulls from the herd are available 
for ptirchase at Panguitch annually. These 
animals will aid materially in improving 
local grade herd . 
The growing season at Panguitch is 
short, averaging about 74 frost free days; 
however, it is not unusual for it to freeze 
every month of the year. 
A number of research projects involv-
ing various phases of agronomic work are 
in progress at the present time. These 
projects are designed to take into consid-
eration the short growing eason. In-
formation from some of these studies is 
already being used to obtain higher yields 
of alfalfa. 
Phosphate Fertilizer Needed 
It has been clearly demonstrated on 
small experiments and on large field tests 
that the application of phosphate ferti-
lizer at the rate of 85 pounds of P 20 5 
per acre can increase the yield of alfalfa 
hay as much as 100 percent in the Pan-
for varieties well adapted to the area. At 
the present time Velvon barley is one of 
guitch valley. 
Variety Trials 
Variety trials on cereals have been 
made and are being continued in search 
the highest yielding varieties tested. 
FQrm and Home Science 
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Professor W. H. Bennett examlnlng a 
combination planting of oats and 
vetch 
A number of legumes for hay and 
pasture have been tested. The majority 
of the cold-resistant standard alfalfa varie-
ties in addition to new ones are being test-
ed on the farm to determine their adap-
tation. Results from a one year trial in-
dicate that Ranger and Ladak produced 
the highest yields. The new varieties No-
mad and Sevelra, which have received 
wide publicity, were found to be unadapt-
ed to the area. Combination plantings of 
various gra~ses and alfalfa were made in 
1953 to determine those giving the high-
est yields. It will require several years 
before sufficient data can be collected 
from which to make definite recommenda-
tions. Several miscellaneous legumes ap-
pear to be extremely promising. Tests 
conducted this past year indicate that 
vetch or field peas in combination with 
oats produces high yields of good quality 
forage. Such a combination can be used 
to advantage as an emergency hay crop 
when alfalfa stands have been lost from 
winter killing. 
Sweet clover did exceptionally well in 
1952 and 1953. Spanish was the highest 
yielding variety in both years, but it pro-
duced rather . coarse stems. Grundy 
County, Alpha, and Madrid varieties pro-
duced high yields of fine leafy vegetation. 
Alaskan and Wisconsin Mildew R e-
sistant were the outstanding red clover 
varieties. All others tried winter killed 
badly. Wisconsin Mildew Resistant 
showed some winter injury, but Alaskan 
came through undamaged. 
for March 1954 
Trees used effectively in river bank stabilization 
Fields with side slope can be leveled for irrigation by using terraces 
Alsike clover strains 24296 and 24302 
were far superior in forage yield to any 
other strains tried. 
In cooperation with the canning in-
dustry, a test plot of canning peas was 
planted. The results are encouraging as 
both yield and quality were high. Can-
ning industry officials were optimistic and 
additional test plantings will be made. 
Better Farming Practices 
In addition to the research work car-
ried out on the farm, some of the better 
farming practices are being demonstrated 
to point out improved methods. A prac-
tical up-to-date wintering shed and feed 
yards for cattle have been built on the 
farm. Such structures can serve as models 
for similar structures that are needed by 
the beef industry of the area. The cost 
of feeding properly housed animals has' 
been found to be considerably less than it 
is when animals are left to winter with-
out shelter. In an area such as Panguitch 
where winters are long and cold and feed 
supplies limited, good shelters are es-
sential. 
Land Leveling 
A land leveling program has been 10 
progress on the farm for the last two 
11 
years. Where the control of water is vi-
tal, it becomes necessary that land be lev-
eled before proper irrigation methods 
can be effectively used. One field of 30 
acres was leveled in the fall of 1952. It 
req~i~ed the work of 2 men for 6 days 
to lrngate 20 acres of this field the first 
time prior to leveling. After leveling and 
when proper irrigation structures had 
been installed, one man was able to ir-
rigate the same field in 2 days and do a 
more effective job. 
The Sevier River divides the farm in 
two and severe bank erosion has been in 
progress along the channel for many 
years. This erosion had reached a point 
where it endangered some of the farm 
land. The erosion has been greatly re-
duced by using old shade trees anchored 
as rip-rap along the channel. These mea-
sures are somewhat temporary, but will 
do the job until willows and other vege-
tation can be planted and become estab-
lished, providing a permanent type of 
control. There is need for a considerable 
amount of this type of river bank stabili-
zation at numerous places on the Sevier. 
Drainage 
A high water table on the west part 
?f the. farm ?as been largely corrected by 
InstallIng a tIle drain. Although the drain 
has been in use only one year, it has 
already dried up marshy areas in several 
of the fields and lowered the water table 
a~ound the farm home making the pre-
vIOusly water-filled basement now usable. 
These practices of making use of in-
formation at hand have shown remark-
able results in improved production. Al-
falfa hay yields are in excess of 3.2 tons 
per acre. These yields are made possi-
ble ?y el.iminating spring grazing, proper 
fertIlIzatIOn, and cutting two crops in-
stead of one. The average yield of alfalfa 
hay in the Panguitch Valley is 2.2 tons 
per acre. Barley yields on 20 acres of 
land that had been leveled were 63 bu-
shels per acre. This is surprising in 
view of the fact that some local farmers 
were of the opinion that the land would 
not produce enough grain to replace the 
seed. By using barnyard manure and com-
n:ercial fertilizers plus controlled irriga-
tton, newly leveled land can be made to 
produce a satisfactory crop the first year. 
The interests of the farmers can be 
best served by making use of information 
made available from experiments and 
demonstrations now in progress. Visitors 
~. re welcome at the farm at all times. 
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Pa4tuu4MosT VALUABLE FEED 
CROP FOR IRRIGATED LAND 
GEORGE Q. BATEMAN, MILO 1. DEW, and GEORGE E. STODDARD 
PASTURE IS the most valuable feed crop that can be grown on fertile 
irrigated land. This statement has been 
verified by a seven-year study at the Dairy 
Experimental Farm at North Logan. 
Over the seven-year period the pasture 
averaged 7,967 pounds of milk an acre. 
In 1953 it produced 9,007 pounds an 
acre. In order to get an equivalent pro-
duction of milk an acre from alfalfa hay, 
corn silage, or barley, it would be nec-
essary to have a yield of 6.9 tons of al-
falfa hay, 18.7 tons of cured corn silage, 
or 186 bushels of barley. 
During the pasture season of 1953, 
slightly more than 20 acres of pasture 
were grazed by a herd averaging 36 head 
of purebred Holstein cows. Pastures were 
grazed continuously from April 27 to 
September 27 with the exception of two 
periods totaling 13 days when it was 
necessary to put the cows in another pas-
ture unttl the grass had grown sufficiently 
for grazing. 
Rotation Grazing 
The 20 acres were subdivided into 
10 strips of approximately 2 acres each. 
The cows were allotte~ just enough for-
age for a 24-h~ur penod by subdividing 
each 2-acre strIp. The herd was given 
GEORC!E Q. B~TEMAN is superintendent 
of the D au'y Experimental Farm and associate 
prof~ssor of da~rl husbandry. H e is one of the 
leadlnf!. authorities of the West on irrigated 
pastures. MILO DEW is a research assistant 
ilz dairy husbandry. DR. GEORGE E. 
STODDARD is. a!sociate professor of dairy 
husband1·Y. H e JOined the staff a little over 
a year ago. He came here from Iowa State 
College. Dr. Stoddard is a native of Idaho, 
a f!.rad/~ate .of the University of Idaho, and 
the Umverslty of lVisconsin. 
an allotment of new forage each day of 
the pasture season. 
Milk And BuHerfat Production 
A record was kept of milk and butter-
fat production and of supplementary 
feeds fed. The total production for the 
20-acre field and the average produc-
tion per acre are given in table 1. 
Total production per acre was 10,'352 
pounds of milk containing 382 pounds 
of butterfat. Supplementary fee d 
amounted to 1,236 pounds of grain and 
166 pounds of alfalfa hay. By subtract-
ing the 1,347 pounds of milk and 50 
pounds of butterfat calculated to have 
been produced from the supplementary 
feeds, the data indicate that milk pro-
duced from pasture alone amounted to 
9,007 pounds containing 332 pounds of 
butterfat. 
Total value of butterfat produced 
with butterfat selling at 90 cents a pound 
amounts to $298.80. Subtracting the cost 
of supplementary feeds at $20 per ton 
for alfalfa hay and $3.50 per hundred 
for grain, or a total of $43.26, leaves a 
gross value of pastures of $255 .54. 
Pasture'S Can Be Maintained Over 
Long Periods 
The 20-acre pasture used in this 
study was seeded at three different dates. 
One pasture of 5.92 acres was 7 years 
old, one of 5.67 acres was being grazed 
for the third year, and the remaining 
8.43 acres was in its second year of pro-
duction. All three of these pastures pro-
duced at relatively the same level. This 
demonstrates that pastures can be main-
tained at high levels of production over 
Table 1. Production from 20.02 acres of improved pasture, 1954 
Total Production 
Acres 20.02 per acre 
Milk production (pounds) 
Percent butterfat (percent) 207,290 10,354 
Butterfat production {pounds} 3.69 3.69 
Supplementary feeds fed grain (Ibs. ) 7,652 382 
alfalfa hay (lb~) . 24,742 1,236 
Estimated production from supplementary feed 3,315 166 
milk (lbs.) 26,964 1,347 
butterfat (lbs.) 995 50 
Production from pasture milk (lbs.) 180,326 9,007 
butterfat (lbs. ) 6,657 3;2 
Far m and Home Science 
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"J.. from pasture 
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Year Pounds 
1947 6899 
1948 7270 
1949 7127 
1950 8195 
1951 8314 
1952 8960 
1953 9007 
Avg. 7967 
long periods. Milk production per acre 
per year over the 7 -year period is given 
in table 2. 
Pasture Mixtures 
The most productive pastures are 
made up of a combination of high yield-
ing grasses and legumes. The pastures 
on the experimental farm are planted 
with orchard grass (3), smooth brome 
( 4), tall oatgrass ( 4 ), ladino clover 
(2), wilt-resistant Ranger alfalfa (3), 
and red clover (3). While mixtures con-
taining high percentages of legumes yield 
the highest, legumes should not make up 
more than 50 to 60 percent of the forage 
or there is danger of bloat. 
Management Practices 
The experimental pastures were man-
ured every other year with approximately 
10 spreader loads of manure and an ap-
plication of 200 pounds of treble super-
phosphate. 
Irrigations were frequent enough so 
that the ground did not become exces-
sively dry. They were at about 14-day 
intervals. 
The pastures were strip grazed in ro-
tation. Following the second or third 
grazing, the pastures were clipped to 
control weeds and unpalatable forage. 
Fields were then raked to remove clip-
pings. The pastures were harrowed in 
late fall after grazing and again in the 
early spring to distribute droppings. 
Pastures were grazed from four to 
five times during each season. 
High production from pasture is 
achieved by adopting good cultural meth-
ods and livestock management. 
High economic milk production from 
mana~ed pastures is only part of the 
long time return that is reflected in 
increased yields of crops when plant-
ed on pasture land that has been 
plowed and put into the rotation 
for March 1954 13 
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Can Farmers Make Money Growing Contract Crops 
H ow MUCH will it cost to grow an acre of peas or corn or tomatoes 
in 1954, and how much profit can a 
farmer expect to make on an acre of 
any of these crops? Can he make more 
money growing peas than corn? These 
are questions a farmer would like to know 
the answers to. Such information can 
help him decide what he should grow. 
While no one can give the exact an-
swers to these questions since so many 
factors are involved, costs and returns 
studies made by the Department of Ag-
ricultural Economics of the Utah Station 
can give the farmer some idea what he 
may expect to receive from growing some 
of the crops grown under contract in 
Utah. 
Costs and returns in the production 
of the important agricultural enterprises 
on Utah farms have been under study for 
E. M. MORRISON is aSJoc;ate professor 
of ag1'icttlt1t1"al economics and J pecialist in 
farm management. MR. DAVIS is a research 
aSJiJtant in the .fame department. 
E. M. MORRISON and 1. H. DAVIS 
Table 1. Costs and returns per acre from the production of sugar beets, 1945 to 
1953 with cost prospects for 1954 
(Constant yield of 15 .2 
1945 1946 1947 1948 1951 1952 1953* 1954t 
$ $ $ $ $ $ 
Total receiptst 188 203 211 199 214 224 2'28 218t 
Costs of production 
Material 14 15 15 16 16 16 21 21 22 22 
Overhead 26 27 2'9 32 31 32 33' 33 34 33 
Labor 73 90 95 101 100 86 69 70 68 68 
Power 21 24 28 28 27 44 51 54 60 60 
TOTAL 134 156 167 177 174 178 174 178 184 182 
Net return 54 47 44 22 2'5 36 50 50 40 
* Preliminary t Estimated t Includes value of tops. 
a number of years. In each case investi-
gations have been initiated by a detailed 
study of forms to reflect the average con-
ditions of the enterprise. Each succeed-
ing year sufficient additional field and 
other data are collected to reflect the 
changes in prices, costs, and method of 
production to determine the current costs 
and returns for that year. 
The information reported here for 
sugar beets, peas, tomatoes, and sweet 
corn for canning is based on enterprise 
studies. For each commodity reported, 
the figures are based on a stated con-
stant yield and should be so interpreted. 
This method of reporting will not show 
the exact returns for a particular year 
if the yield per acre is greatly different 
from the constant yield figure used. The 
figures thus reported have the advantage 
of measuring trends in the contract price 
(Continued on page 22) 
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Analyzing plant material for potassium 
content using the flame photometer 
ESTIMATES OF the rates of removal of potash and its addition to the soil in-
dicate that some soils in Utah may become 
deficient in this plant nutrient. However, 
at the present time there is little if any 
need for potash fertilizer on Utah soils. 
Most of our soils are naturally high in 
available potassium and plants grown on 
these soils also have a high content of 
potassium. These are the major conclu-
sions of a two-year study on the potash 
fertilizer needs in Utah. 
During the past several years there 
have been a number of claims of increased 
crop yield or improved crop quality as a 
result of potash application. However, 
these claims have not been supported by 
experimental data. Several farmers have 
said their crops were better after having 
used potash but they did not leave part 
of the field unfertilized with potash for 
comparison. Thus the improvement noted 
could well have been caused by some 
other factor other than the applied potash. 
Soils Sampled Throughout the State 
The first objective of the two-year 
study mentioned above was to determine 
the potash status of soils over the whole 
state. To do this it was necessary to 
choose a crop that is quite universally 
grown in Utah and yet one that has a 
high requirement for potash. Alfalfa was 
chosen as the crop that meets these re-
quirements best. Samples of alfalfa and 
of the soil immediately under the alfalfa 
were collected in all irrigated areas of the 
state. In every case the soil samples rep-
resented 0-6 inches depth and the alfalfa 
the portion that is ordinarily harvested as 
JAMES P. THORNE is in charge of the 
~o!l Testi.ng Laboratory at USAC operated 
Jomtly WIth the Soil Conservation Service. 
Mr. Thorne is employed by the Soil Conser-
tlation Service. MR. NIELSON is assistant 
professor of agronomy. 
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do Utah soils need 
JAMES P. THORNE and REX F. NIELSON 
Collecting a sample of apricot leaves for potassium determination 
hay. As far as possible the samples were 
collected just before the alfalfa was 
mowed. 
Available potassium was measured on 
all soil samples and total potassium con-
tent in all alfalfa samples. Areas where 
potash was low were located using these 
data. 
Yields of Alfalfa 
The second objective was to see if 
yield increases or improved growth of 
alfalfa could be obtained on any of these 
"low" areas by applying potash fertilizer. 
Field plot experiments using different 
rates of potash were set out on four of 
the lowest testing soils. An adequate and 
uniform application of phosphate was 
made on each of the experimental areas 
to make sure that lack of phosphorus 
would not restrict crop growth. This was 
necessary because the available phos-
phorus was low on these four sites. 
Alfalfa yield increase as a result of 
applied potash was obtained on only one 
of these four plot experiments (table 1). 
The increase, while significant, is still not 
of economic importance because the 
amount obtained over the unfertilized 
15 
plot wa not sufficient to pay for the 
potash added. The soil where this ex-
periment was conducted is shallow loam 
underlain by cobbles and hard pan at a 
depth of about twelve inches. The root 
zone from which alfalfa can draw nutri-
nts is thus much more restricted than in 
most soils. 
This yield increase obtained on one 
out of four experiments in no way in-
dicates that one out of four Utah soils 
will respond to potash, since these four 
areas were chosen as the most deficient of 
any in the whole state. 
In general, soils that are sandy or that 
are high in organic matter, such as muck 
and peat soils, are more apt to need 
potash than others. Also, soils that 
are formed under moderate or high 
rainfall and are leached free from sol-
uble salts are usually lower in potassium 
than others. These facts were considered 
while making the survey study and all 
areas likely to be low in potassium were 
sampled quite intensively. Also, areas 
where potash reportedly had improved 
yields were sampled intensively. A to-
tal of 219 alfalfa fields and 36 orchards 
were sampled. 
For a number of years the fertilizer 
trials that have been conducted by the 
Experiment Station throughout the state 
have included potash as one of the fer-
tilizer treatments. Data in table 2 sum-
ITlarize the results of 12 out of 68 such 
fertilizer trials and show that no bene-
fit has been obtained from the potash. 
The reasons for presenting data from 
only these twelve are that potassium 
content of the alfalfa was available on 
these and not on the others and crops 
other than alfalfa were used in a number 
of the remaining 56 experiments. 
In 1953, samples of leaves were col-
lected from apricot and peach trees 
along with samples of soil from under 
the e trees. Only one of these samples 
fell in a range that could be low, while 
many of the leaf samples contained ex-
tremely high amounts of potassium. A 
sample of apricot leaves from the Perry 
bench south of Brigham City contained 
4.2 percent potassium. 
Incidentally, the analyses of the soil 
samples from some of these orchards in-
dicate that excessive amounts of phos-
phate are being used on many of our 
orchards. 
Irrigation Water High in Potassium 
Anoth_r factor that must not be over-
looked in studying the potash available 
to a crop is the amount carried in the 
irrigation water. In many areas of the 
16 
Table 1. Yield of alfalfa in tons per acre (average of 3 replications-one cutting> 
Location A 
Check .94 
100 lbs. K20/acre 1.00 
200 lbs. KzO/acre .96 
300 lbs. K20/acre 1.02 
1. s. D. 5 percent *N.S. 
'" Not significant 
Table 2. The yield per cutting and 
potassium content of alfalfa as 
influenced by commercial fer-
tilizer. Average for 12 locations 
3 replications 
Treatment 
No. fertilizer 
Phosphate 
Nitrogen + 
phosphate 
Nitrogen + 
phosphate + 
potassium 
Yield 
tons/acre 
1.35 
1.59 
1.70 
1.64 
Percent K 
in hay 
2.25 
2.17 
2.27 
2.30 
state we would not need to add potash 
even if the soil were deficient because 
ample supplies are carried in the irriga-
tion water. For example, the Bear River 
at Cutler Dam carries so much potash 
that during one season three acre-feet 
of water, which is a reasonable amount 
to apply to alfalfa, would add 130 pounds 
of K 20. This is equivalent to 260 
pounds of muriate of potash fertilizer 
containing 50 percent K 20. In similar 
terms, the Jordan River, at Lehi, would 
add 490 pounds per acre; the Provo, at 
canyon mouth, 100 pounds; the Sevier, at 
Yuba Dam, 360 pounds. 
B C D 
1.09 1.03 2.10 
1.14 .90 2.00 
1.22 1.02 2.17 
1.30 1.02 2.2'2 
.14 *N.S. *N.S. 
Some of the irrigation waters are more 
pure and therefore do not carry such 
large amounts of potassium. The Logan 
River, for example, would add 20 pounds 
of K 20 per acre with a three-foot water 
application. This would be equivalent 
to about 40 pounds of muriate of potash 
fertilizer. A number of the mountain 
streams would add similar amounts if 
used near the mouths of the canyons. 
All of these streams however, become 
richer in potash as they flow through 
the valleys. 
In view of the high content of avail-
able potassium found in most Utah soils 
and the appreciable amounts carried in 
the major irrigation streams, it is ob-
vious that if any need for pota h exists 
in Utah it must be in small, localized 
areas. The measurement of available 
potassium in the soil is a reliable index 
to the potash fertility and should be used 
where there is any question about the 
need for potash. The critical level for 
potassium in alfalfa has also been de-
termined and found to be about 1 per-
cent for hay cut at quarter bloom. 
HERBICIDES FOR CONTROL OF MULE EAR 
(Continued from page 5) 
Spray treatments were made with a 
hand compression sprayer operated at 
30 pounds of pressure. Nozzles that de-
livered a fan-shape spray were used. Dust 
applications were made with a small hand 
duster. For large areas, treatment by air-
plane would be most economical. 
Herbicides Used 
Most of the herbicides used were 
forms of 2,4-D. In addition, the iso-
propyl ester of 2,4,5-T was also used. 
Results showed that ethyl and butyl esters 
and the emulsifiable form of 2,4-D gave 
the best control and are all about equally 
effective. Next in effectiveness was the 
isopropyl ester of 2,4-D, followed by the 
2,4,5-T and the low volatile ester of 
2,4-D. The amine and sodium salts were 
about equal and the least effective in the 
eradication of mule ear. 
Rates Of Application 
In the tests, rates of application var-
ied from 1/ 2 to 5.3 pounds of 2,4-D per 
acre. The higher rates were more ef-
fective in the eradication of mule ear. 
In no case was enough chemical applied 
to give complete eradication in either one 
or several applications, although some of 
the treatments reduced the mule ear to 
only an occasional plant in a plot. Two 
pounds per acre seems to be the mini-
mum dosage that can be used to obtain 
a satisfactory kill. 
Stage Of Growth 
Applications were made at various 
stages of growth. :Mule ear was found 
more susceptible to herbicides prior to 
bloom, and it became more resistant at 
bloom and after. 
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Amounts Of Water 
Different amounts of water were used 
in applying the herbicides, but no signi-
ficant difference was found among the 
amounts used which were 10, 80, and 
160 gallons per acre. 
Spray Versus Dust 
Spraying was definitely more effective 
than dusting. Leaves of mule ear have a 
smooth surface, and it may be that the 
du t was blown off the plants before it 
had a chance to get into solution and be 
absorbed. 
From results of these tests repeat 
treatments cannot be recommended. The 
second application on the average was 
only about half as effective as the first. 
Four pounds of sodium salt applied in 
one year were more effective than two 
pounds applied in each of two years. 
Range Rehabilitation 
When mule ear plants are killed by 
selective sprays, other perennial plants 
not harmed by the treatment respond 
rapidly. Many desirable forage plants 
more than doubled the space they once 
occupied on the plots before mule-ear 
eradication. Bunch wheatgrass and sheep 
fescue grass made the greatest increase; 
however, Kentucky bluegrass and Sand-
berg also made substantial increases. 
Untreated plots infes ted with mule 
car produced only 280 pounds of pala-
table forage an acre, whereas, on plots 
where 70 percent or more of the mule 
ear plants had been eradicated, the pro-
duction was increased to 1,353 pounds an 
acre in only 5 years after treatment, or an 
increase of 383 percent. 
Density estimates on the Glenn range 
on 135 plots variously treated to reduce 
mule-ear plants show that total foliage 
cover may vary only slightly, but species 
composition may change materially. 
Bunch wheatgrass, Kentucky bluegrass, 
and needle-and-thread grass increased in 
direct proportion to the extent of mule-
ear eradication. Untreated plots produced 
only 180 pounds of air-dry forage per 
acre, whereas, on plots where 13 per-
cent of the mule ear had been eradicated, 
430 pounds were produced, and on plots 
where 50 percent and 86 percent had 
been eradicated, 610 and 880 pounds, 
respectively, were p roduced. Even with 
slight reductions of mule ear, the carry-
ing capacity of the range was about 
doubled, and when the mule ear was re-
duced 50 percent, the carrying capacity 
of the range was more than trebled. 
for March 1954 
Experimend:al area near Tony Grove five years after treatment with 4-2.4-D. 
Note how grasses have occupied the area. In the background is an untreated 
area with mule ear in bloom. Cost of spraying range areas by airplane or, 
machinery will amount to from $2.50 to $4.00 an acre 
Even partial reductions in mule ear stands produces increased production of 
grass and other desirable forage. In the foreground only about 60 percent of 
the mule ear has been killed by herbicides, however grass has increased 
more than th;ree times its production before treatment. Partial control re-
sults from application of the herbicide at the bloom stage of growth, too light 
an application, or use of the salt forms of 2,4-D 
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1953 Spray Tests for the Control of Insect and Mite Pests 
in Apple Orchards 
Rosy apple aphid 
SPRA Y TESTS TO ascertain the compara-tive effectiveness of eight different 
miticides for the control of various mite 
and aphid pests occurring in Utah apple 
orchards were conducted during 1953 in 
an old, steep side-hill apple orchard be-
longing to the Utah State Agricultural 
College. The orchard includes several 
varieties of apples, with Jonathan and 
Rome Beauty predominating. The soil 
type is a coarse gravelly loam, which, 
together with the steep terrain, makes 
cultivation impracticable. In consequence 
of these physical conditions, a cover crop 
consisting of a mixture of orchard grass, 
Kentucky blue grass, and white weet-
clover was planted a number of years 
ago. 
Insect and Mite Infestations 
When insect pest control tests were 
begun in this orchard in 1949, infesta-
tions of codling moth, clover (brown) 
mite, bud mite, and woolly apple aphid 
were exceedingly heavy. Light infesta-
tions of fruit-tree leafroller, green fruit-
worm, green apple aphid, rosy apple 
aphid, apple leafhopper, the two-spotted 
mite, and leaf-blister mite were also pres-
ent. Although these pests had been pre-
vented from doing appreciable damage 
by the experimental spraying applied an-
nually since 1949, nevertheles, rem-
nant infestations still persisted, neces i-
tating spray applications each year. 
In the spring of 1953, only minor in-
festations of these pests already speci-
fied were in evidence. 
c. J. SORENSON} emeritus professor of 
entomology} has worked with the control 0/ 
insect pests on tree fruit for many years. DR. 
R. M. BULLOCK was former head of the 
D epartment of Horticulture. 
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c. J. SORENSON and R. M. BULLOCK 
Spray Tests, 1953 
Two hundred fifty-six trees were in-
cluded in the 1953 spray test with the 
following arrangement: 
Total trees in the tests ................ 256 
Number of treatments '" ............. 8 
Trees per plot ....... .. ................... 8 
Replicates ..... ..... .... ... .. .... ... . ..... .... 4 
Adult two-spotted mite 
Delayed-Dormant Spray Applications 
The following treatments were ap-
plied on April 15 during the early bud-
well to the green-tip stage of bud de-
velopment (delayed-dormant stage), for 
initial control of bud mite, leaf-blister 
mite, brown (clover) mite, two-spotted 
mite, aphids, fruit-tree leafroller, and 
mildew : 
1. Liquid lime- ulfur (32 degrees B.) 
11 gallons per 89 gallons water. 
2. Liquid lime-sulfur (32 degrees 
B.) 3 gallons plus 1 Y2 percent ac-
tual spray oil per 100 gallons of 
mixed spray. 
3. Dormant-type spray oil with 3 per-
cent of actual oil in the spray mix-
ture. 
4. An unsprayed check plot. 
Each treatment was applied to one 
plot consisting of 64 trees, or one-fourth 
portion of the orchard. 
Results Obtained With Delayed-
Dormant Treatments 
With treatments 1, 2, and 3, all in-
sect and mite infestations were so well-
controlled up t~ June 15, when the calyx 
spray was applIed, that no miticide was 
added except the malathion in treatment 
2, because no infestations were observed 
in plots that were to receive the other 
treatments. On the unsprayed check plot, 
prior to application of the calyx spray, 
the following pests were observed: 
(1) Brown (clover) mite: a mod-
era~e, but threatening infestation; (2) 
fru~t-tree leafroller : a few; (3) green 
frUl~worm : a trace; (4) green apple 
aphId: a few; a moderate infestation of 
eac~ of the following: (5) rosy apple 
aphId; (6) woolly apple aphid; and (7) 
leaf-blister mite. 
Cover Spray Treatments 
For the control of codling moth larvae 
(apple worms), fruit-tree leafroller, and 
Brown clover mite 
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green fruitworm, 75 percent wettable 
DDT at 1 1/3 pounds per 100 gallons 
of water was used in one-half of the 
treatments, and methoxychlor (marlate) 
50 percent wettable at 2 pounds, was 
used in the other half. The miticide 
added to either DDT or methoxychlor 
in each of the eight treatments specified 
below was the one being tested for the 
control of mites and aphids. The com-
bination sprays used are specified in 
table 1. All sprays were applied with a 
300-gallon power sprayer at a pressure 
of from 500 to 600 pounds. Cover sprays 
were applied July 11, July 31, and 
August 25. Specified amounts of insec-
ticides and miticides are per 100 gallons 
of water. A liquid spreader-sticker (du 
Pont) was used according to recommen-
dations by the manufacturer. 
spasmodic during the season. Peak num-
bers of moths captured occurred on or be-
tween the following dates: 
June 10, July 4 to 8, July '26 to 29, 
August 11 to 22. No moths were 
captured after August 28. 
Results Obtained With Cover Sprays 
A. Codling moth (apple worm) control 
at harvest time: 
DDT 75-W, 1 1/3 Ibs.j10 ............... . 
.......... 1.38 percent wormy apples 
Methoxychlor 50-W, 2 Ibs./100 ... . 
............ 3.25 percent wormy apples 
Unsprayed checks (8 randomized 
trees) .... 16.15 percent wormy 
apples 
B. Fruit-tree leafroller and green fruit-
worm control: 
Bait Trap Captures 
Upper, codling moth with wings spread, 
Lower, codling moth in natural po-
sition at rest 
Damage by each of these two pests 
was prevented, except a mere 
trace. 
Codling moths were first captured in 
bait traps on June 10, 1953, during the 
blossom stage of apple trees. Moth cap-
hue was comparatively light, and quite 
C. Mite and aphid control: Results arc 
given in table l. 
Table 1. Results obtained with each of eight different miticides tested for the control of mites and aphids in USAC apple 
orchard, 1953 
(Amounts of materials specified under treatments are per 100 gallons of mixed spray) 
Treatments and dates of 
Intensity of infestations 
application: Just before application of cover sprays At harvest time 
June 15, July 11 , Mites Aphids Mites Aphids 
July 31, and August 25 Brown & Woolly Rosy Green Brown & Woolly Rosy Green 
2-spot 2-spot 
l. Chlorobenzilate, 1 Vz lbs. trace to o to a few trace to few to a few : race to 
( dichlorobenzilicacid ethyl ester) moderate moderate spots 0 moderate heavy spots a few 
25-W 
Unsprayed check tree few to moderate moderate 0 moderate moderate light moJerate 
moderate 
2. Malathion 25-W, 2 lbs. o to o to o to 0 a few 0 
(A phosphate) moderate 0 a few tra e light a few 
Unsprayed check tree light a few moderate moderate heavy with light heavy 
leaf injury 
3, Metacide 50% emuls., 1 pt. o to o to o to 0 o to 0 trace 0 
(A phosphate) moderate a few a few trace 
Unsprayed check tree moderate :race to moderate to few to light o to 
to heavy moderate moderate 0 extra heavy mod erate moderate 
with leaf 
injury 
4, Ovotran, 2' lbs . o to 0 o to 0 0 Ovotran is not an aphicide 
(A sulfonate) trace trace 
Unsprayed check tree moderate & light & moderate 0 moderate light light 0 
general general 
5. Dimite 25% emuls., 1¥2 pts. o to o to 0 o to o to 
(A carbinol) light heavy a few a few light heavy a few a few 
Un prayed check tree moderate moderate a few trace heavy & moderate a few a few 
general 
6. Asamite 15-W, 2 lbs. :race to few to moderate 0 light to moderate light 0 
(A ~ulfite) heavy heavy heavy to heavy 
Unsprayed check tree heavy heavy moderate o to heavy heavy heavy light o to heavy 
7. SuI phone, 2 lbs. o to o to light o to light to moderate light 0 
(A sulphone) heavy moderate moderate heavy to heavy 
Unsprayed check tree moderate heavy light 0 heavy heavy light 0 
to heavy 
8. P-602, 4 lbs. light light light o to light light to light to heavy light o to light 
to heavy to heavy heavy 
Unsprayed check tree moderate light light light extra heavy 0 light 0 
to heavy 
for Mar c h 1 954 19 
IRRIGATION OF SUGAR 
BEETS 
(Continued from page 2) 
equal to the number of months since 
planting. For instance, any irrigation 
within a month after planting should not 
wet more than the top foot of soil. 
Two general criteria can be used to 
determine the need for irrigation. The 
first and probably the most frequently 
used is the wilting of the plant. In the 
carly part of the summer, when the 
weather i~ milder, wilting of the leaves 
in the mid-afternoon is not a sufficient 
criterion for soil moisture need. How-
ever, later in the season when tempera-
tures are higher, wilting becomes a rather 
useful tool to determine irrigation needs. 
Under no conditions should the soil 
be allowed to become dry enough to 
cause the plant to wilt at other than the 
hottest portion of the day. The other 
method of determining the need of irri-
gation is f rom an examination of the 
soil moisture. Soil Conservation Service 
technicians can readily supply interested 
farmers with the so-called "feet chart" 
which interprets the appearance and plia-
bility of the soil in terms of soil moisture. 
Land Preparation and Cultivation 
Related 10 Irrigation 
One of the first essentials for good 
irrigation is adequate land preparation. 
If sugar beets are to be irrigated by sur-
face methods, it is essential that the land 
be well prepared. The furrows must be 
deep enough to keep the water away from 
the beet and close enough together to 
allow the water to reach the roots. 
Two frequent excuses for exces-
sive tillage are to save water by reduc-
ing evaporation from the surface, and to 
allow air to get into the soil. Neither 
reason is applicable to sugar beets. The 
principle advantages of cultivation are to 
increase the intake rate of the soil on the 
heavier soil, to control weeds, and to 
eliminate the tendency for crusting. It 
is true that some evaporation is prevented 
by creating a mulch on the surface, but 
rather careful studies have indicated that 
the amount of water lost from damp 
oil exposed by cultivation is usually in 
excess of that which is prevented by the 
formation of the mulch. 
Three rather serious detrimental re-
sults of tillage should be kept in mind. 
First, each time that the field is culti-
vated the top soil is loosened up and 
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If You Grow Sugar Beets 
I rrigation for germination as well as early irrigation following emer-gence when necessary can be followed with excellent results. if the 
soil has been prepared adequately. if the water is distributed uniformly. 
and if an e'Xcessive amount of water is not applied. 
Early irrigation does not produce a stubby beet. When yellow leaves 
result from early irrigation. it is generally the result of insufficient nitro-
gen fertilizer and an excessive application of water which leached the 
available nitrogen below the feeding depth of the roots. 
High yields are the result of adequate water and feTtility throughout 
the season. The plant must not suffer for water or nutrients if maxi-
mum yields are to be obtained. 
Irrigation afie·r August 15 causes new top growth if beets have pre-
viously become dry. If beets have had adequate water. new growth 
do :; s not start. If new growth occurs,. both yield and sugar content are 
reduced. 
Cultivation produces only slight benefit in the form of reduced 
evaporation, increased water intake, and increased aeration; on the 
other hand, too frequent cultivation disturbs feeder roots and increases 
eTosion hazards. Weed control is the primary benefit of cultivation. 
Fall plowing allows better pe~etration and storage of win~er pre-
cipitation and allows earlier planhng. Hardpans should be aVOIded by 
varying depth of plowing or by chiseling. 
made susceptible to erosion. This be-
come erious when the slope of the 
ground is two percent or greater. Far-
mers growing sugar beets on steeper 
ground can easily observe the increased 
erosion after a cultivation. Another ser-
ious disadvantage of cultivation, and one 
which is not as easy to evaluate, is the 
damage to the roots beneath the furrow. 
Extensive and careful tests have shown 
that the sugar beet has a heavy root 
system immediately under the furrow. 
Deep chiseling or cultivation in the fur-
row and near the beet i definitely harm-
ful to this rooting system. The third item 
of serious consequence with over-tillage 
i the change in the so il structure which 
results from working and packing the 
soil. In fact the packing which occurs 
under the tires of a tractor may reduce 
the infiltration of that particular furrow 
much more than the infiltration is in-
creased by breaking the surface crust. 
Fall plowing has two distinct ad-
vantages and is usually desirable for sugar 
beet culture. The first advantage is that 
snow and rain during the winter sea-
son wi ll penetrate the soil much more 
readily on a fall-plowed field than on a 
field which has not been plowed. An-
other advantage i that fall plowing 
makes it possible to prepare the field for 
planting earlier in the spring. 
Care should be taken to avoid a hard-
pan unless the soil is extremely perme-
able or unless there is considerable up-
ward pressure from beneath, which tends 
to bring water near the surface and de-
posit alkali . Since these are rather re-
stricted cases, it can be aid with almost 
universal generality that the formation of 
a hardpan should be avoided. Varying 
the depth of plowing often aids in the 
elimination of a hardpan. In some areas 
of the West farmers have adopted the 
practice of chiseling slightly deeper than 
the usual plowing depth. Such a prac-
tice aids considerably in breaking up any 
existing hardpan. It also leaves the more 
fertile, richer soil on the top. It is not 
advisable to turn up new soil every year. 
It has been found that the best results 
can usually be obtained by leaving the 
top soil on top of the ground. 
• 
CIPC FOR DODDER 
CONTROL 
(Continued from page 3) 
ing degrees nearly every field in the ma-
jor alfalfa seed producing areas of the 
state. Dodder is not a new weed pest 
in Utah. It was also a serious problem 
in the late 1920's and early 1930's, dur-
ing Utah's peak seed producing era. Ac-
cording to Utah State Agricultural Col-
lege officials who were working with al-
falfa at that time, dodder, along with 
lygus bugs and alfalfa weevil, was an 
important factor in forcing many grow-
ers out of the business during that pe-
riod. At the present time the alfalfa seed 
producers of Utah consider dodder to be 
the mo t serious threat to the state's al-
falfa seed industry. They have expressed 
the belief that if some means is not 
found to control the dodder, Utah will 
again lose its alfalfa seed industry. 
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Dodder is an annual plant coming 
from seed every year. Thus, if it can be 
prevented from producing seed, alfalfa 
seed can be kept clean and dodder even-
tually can be eradicated. In past years 
several hand methods of cutting and bag-
g ing or cqtting and burning infested al-
falfa have been employed to control 
dodder patches. These methods require 
much hand labor and are now too ex-
pensive to be economically feasible. 
Findings of Exploratory Experiments 
from 1950 to 1952 
After an extensive sea rch of literature 
revealed that practically no research work 
had been reported on dodder control, ex-
ploratory work was started in Utah in 
1950. It was found in experiments con-
ducted in 1950 and 195 1 that spraying 
the dodder patches with one of the aro-
matic weed oils or a dinitro-fortified fur-
nace oil-water emulsion was just as ef-
fective and much cheaper than the old 
hand methods, because it required only 
one-fifth as much time. In making these 
spray treatments, the aromatic weed oil 
or oil-water emulsion was sprayed over 
the alfalfa and dodder in the patch so 
that all vegetation was thoroughly cov-
ered. The dinitro-fortified oil-water 
emulsion used was mixed at the rate of 
50 gallons of furnace oil, 1 gallon of an 
oil emuls'ifier, 70 gallons of water, and 
1 quart of general dinitro. This treat-
ment killed alfalfa growth to the g round 
in treated patches but the alfalfa crowns 
and roots were uninjured and produced 
normal regrowth. 
It is important that the treatments be 
made as soon as dodder patches can be 
found and before the dodder begins to 
form seeds as the e may mature even after 
1 treatment applied when g reen seed is 
forming. It is then desirable to patrol the 
fie ld at frequent intervals later in the 
season, to locate and treat new dodder 
patches' and those that were missed by 
earlier treatments. Where the dodder in-
fes tation is heavy, this method will no 
longer be economically feas ible and other 
means of control must be used. 
Other experiments conducted from 
1950 to 1952 compared -many different 
stubble treatments in which the alfalfa 
stubble was sprayed with aromatic weed 
oil, dinitro-fortified oil-water emulsions, 
and various combinations of these ma-
terials after the first crop hay was re-
moved. Several of these treatments re-
duced the number of dodder patches and 
the amount of mature dodder seed 50 
to 65 percent and increased the alfalfa 
seed yield somewhat, but none was suf-
for March 1954 
Table 1. Control of dodder in alfalfa seed fields by the use of pre-emergence 
herbicides, Greenville Farm, North Logan, Utah, 1953 
Treatment da ta Result data - ~verages of 6 replications 
Chemical & rate 
T reat- of application 
ment in 80 gals. of 
water per acre 
N umber of dodder 
patches in each plot* 
Alfalfa seed 
yield, pounds 
Small dodder 
seed yields, 
pounds 
6-8 7-8 8-26 per acre per acre 
A. T reatments made April 1, 1953. Alfalfa was just beginning to g row on this date. 
4 
5 
6 
7 
CIPC, 3 Ibs. 
CIPC, 6 Ibs_ 
CIPC, 9 Ibs. 
SES, 5 Ibs. 
SES, 7 Ibs. 
SES, 9 lbs. 
ntreated 
0 0 
0 0 
0 0 
5 10 
4 9 
7 9 
3 7 
0 324 0 
.33 353 0 
.17 363 0 
LO 207 735 
LO 210 840 
LO 244 725 
10 200 371 
B. T reatments made May 6, 1953. Alfalfa clipped and removed from plots so that chemical 
8 
9 
]0 
II 
12 
13 
14 
could be applied directly to the soil. 
CIPC, 3 Ibs. 0 
CIPe, 6 lbs. 0 
CIPC, 9 lbs. 0 
SES, 5 lbs . 7 
SES, 7 Ibs. 6 
SES, 9 Ibs. () 
U ntrt"ated 8 
2 
0 
0 
10 
10 
10 
10 
3 368 92 
1 380 13 
.17 347 4 
10 138 1063 
10 135 1146 
10 142 1069 
10 153 1051 
::: Where the number of dodder patches exceeded 10 per plot it became impo ible to differ-
erentiate between individual patches . T hus 10 patches per plot constituted a complete infes-
tation. 
ficiently effective and economical to be 
recommended for general use when the 
cost was considered. 
Some experiments were conducted in 
which certain chemicals such as CMU, 
2,4-D, sodium PCP, TCA, and amine 
dinitro were applied as pre-emergence 
treatments at rates which normally would 
be high enough to control most annual 
weeds. However, none of these materials 
was effective in controlling dodder and 
most of them were quite injurious to the 
alfalfa. . 
Results of 1953 Pre-emergence . 
Experiments 
During the winter of 1952-53 green-
house tests showed that the two new 
chemicals, SES (sodium salt of 2,4-d~­
chlorophenoxy ethyl sulfate) and CIPC 
l1ad noticeable effect upon the germina-
tJOn of dodder seeds. These chemicals 
acted on the dodder seed in different 
ways. The SES tended to inhibit the 
germination of the seed "while the CIPC 
increased germination but caused an ab-
normal g rowth of the seedlings which 
developed. 
A normal dodder seedling forms a 
long, slender, silky thread-like shoot of-
ten reaching a length of from 3 to 5 in-
ches. This shoot rotates until it .comes 
into contact with a favorable hosh-plant. 
It twines around the host plant and-sends 
out suckers or haustoria. Once attached 
to the host plant it draws all of its food 
material from this plant. If no h9st 
plant is ava ilable the dodder shoot-::has 
the ability to lie on the soil for from one 
to several weeks, depending upon the 
soil moisture, humidity, and other fac-
tors, and remains capable of attaching 
itself to any host plant which contacts 
it. 
Where the soil was treated with 
CIPC it was found that the dodder shoots 
that developed never attained a length of 
more than .5 to 1 inch and were much 
thickened. These abnormal g rowth hab-
its prevented the dodder shoot from 
coming in close contact with a host plant 
and thus prevented it from attaching to 
the alfalfa. 
Using this g reenhouse study as a ba-
sis, an experiment was started in March 
1953, comparing these two chemicals. 
SES was tested at 5, 7, and 9 pounds per 
acre and CIPC at 3, 6, and 9 pounds 
per acre. Two dates of application were 
used. The first series of treatments was 
applied April 1, when the alfalfa was 
just starting to grow. The second series 
was applied May 6, after the early growth 
of alfalfa had been clipped and re-
moved from the plots so that the chemi-
ca l could be applied directly to the soil. 
The results of these tests were en-
couraging. The data are summarized in 
table 1. On the plots treated with CIPC 
on April 1, no small-seeded dodder de-
veloped throughout the entire growing 
season, even though this field was irri-
gated three times. There were three 
small patches of large-seede9 dodder 
found on the 18 plots thus treated but 
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they developed so late in the season that 
no seed was formed. Alfalfa seed yield 
averaged 347 pounds per acre on these 
CIPC plots, as compared to 200 pounds 
per acre on the untreated check. Unlike 
the greenhouse tests, SES failed to be 
effective under field conditions and al-
falfa seed yield averaged only 220 
pounds per acre as compared to 200 
pounds on the untreated check. Small-
seeded dodder yields with the SES treat-
ment averaged 766 pounds per acre as 
com pared to 371 pounds per acre on the 
untreated check. Under these conditions 
it would seem that SES benefited the 
dodder rather than inhibited it. 
0]1 the series of plots treated May 6, 
CIPC again gave outstanding results. 
However, a few patches of small-seeded 
dodder did develop as the season ad-
vanced, and some dodder seed was 
formed. Yield data how the average 
alfalfa seed yield to be 365 pounds per 
acre as compared to 153 pounds on the 
untreated check. Small dodder seed yields 
averaged 36 pounds per acre on the 
. CIPC plots as compared to 1051 pounds 
per acre on the untreated check. As in 
the early series SES was ineffective with 
an average alfalfa seed yield of 138 
CONTRACT CROPS 
(Continued from page 14) 
of the crop and the cost of producing the 
product. This makes the data more com-
parable over the years reported and serves 
as a basis for predicting possible relative 
profita~leness of a particular crop. 
Total receipts are calculated by multi-
plying the average price reported by the 
state agricultural statistician times the 
stated constant yield and adding the av-
erage value of vines, stover, or tops as the 
case might be. Prices for 1953 are pre-
liminary. Since prices for the 1954 crop 
year have not been announced, no at-
tempt has been made to estimate receipts 
for the 1954 crop. 
Total costs includes all costs except 
specific allowances for risk, management, 
a pro rata share of the general farm over-
head expense, and any change in the land 
as a ~esult of having grown the crop. 
By usmg the U. S. Department of Agri-
culture forecasts, costs for 1954 have been 
estimated. 
Material costs include fertilizer, seed, 
dust, spray, fees such as dues to can-
ning crops associations, and machine 
hire. 
22 
pounds per acre and a small dodder 
seed yield of 1092 pounds per acre. 
It was noted that CIPC had a tem-
porary burning and stunting effect on the 
alfalfa at both dates of application. How-
ever, later in the season there was no 
evidence of this effect. SES caused a 
slight curling and reduction in size of the 
alfalfa leaves and reduced the diameter 
but not the height of stems. These symp-
toms which were similar to 2,4-D injury 
were visible until the alfalfa reached the 
blossom stage. 
A statistical analysis of these data 
showed that both the reduction in dodder 
and the increased alfalfa seed yield 
caused by CIPC were highly significant 
and that the results from different rates of 
CIPC were not significantly different. 
The 3-pound rate was just as effective 
as the 9-pound rate. At 3-pounds 
per acre the treatment would cost about 
$11.00. Since 3 pounds gave 100 per-
cent control of dodder at the early 
date, future research will compare lower 
rates of CIPC to determine whether the 
cost of effective treatment can be re-
duced. Because the results with CIPC 
cover only one year's field trial, they 
must be substantiated with further field 
tests before definite recommendations can 
be made. 
Results of 1953 Stubble Treatments 
An extensive experiment conducted 
in 1953 compared 26 different treatments 
of aromatic oils, dinitro-fortified aroma-
tic oil-water emulsions, dinitro-fortified 
furnace oil-water emulsions, dinitro-for-
tified aromatic oil-water emulsions fol-
lowed by CIPC, and burning with a ker-
osene weed burner. 
The most effective treatment in this 
experiment was burning with a weed 
burner. It gave 100 percent control of 
dodder but reQuced alfalfa seed yield by 
about 27 percent. This reduction prob-
ably was the result of retarding the alfalfa 
causing immature seed at harvest time. 
The next best treatment was the straight 
aromatic weed oil at 80 to 120 gallons 
per acre. The treatments gave almost 80 
percent dodder control but they showed 
a tendency to reduce the alfalfa seed yield 
somewhat. The remainder of the dinitro-
fortified aromatic oil and furnace oil-
water emulsion gave reductions in dodder 
infestations from 0 to 70 percent but re-
sults were not consistent for any par-
ticular chemical or rate of application. 
Table 2. Costs and returns per acre from the production of canning peas, 1945 
to 1953 with cost prospects for 1954 
(Constant yield of 1.6 tons per acre) 
1945 1946 1947 1948 1949 1950 1951 1952 1953* 1954t 
$ $ $ $ $ $ $ 
Total receipts:t: 134 136 136 143 145 126 150 150 150 
Costs of production 
Material 27 29 29 32 ~·2 33 39 38 34 33 
Overhead 21 21 22 22 22 22 27 26 25 25 
Labor 17 21 23 24 24 24 28 25 26 26 
Power 14 15 17 17 18 18 23 26 28 28 
TOTAL 79 86 91 95 96 97 117 115 113 112 
Net return 55 50 45 ~ 49 29 33 35 37 
* Preliminary. t Estimated. :t: Includes value of vines. 
Table 3. Costs and returns per acre from the production of canning tomatoes, 
1945 to 1953 with cost prospects for 1954 
( Constan t yield of 14 tons per acre) 
1945 1946 1947 1948 1949 1950 1951 1952 1953* 1954t 
$ $ $ $ $ $ $ $ $ 
Total receipts 325 ; '35 342 316 285 266 372 354 326 ? 
Costs of production 
Material 41 42 41 42 43 43 42 
Overhead 43 44 44 45 46 46 45 
Labor 157 157 170 187 200 200 203 
Pf)wer 33 39 41 42 42 42 42 
TOTAL 238 248 262 274 2'82 296 316 331 ~'31 332 
Net return 87 87 80 42 3 -30 56 23 -t 
* Preliminary. t Estimated. 
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r Overhead costs include interest on 
capital at 5 percent, building and equip-
ment upkeep and depreciation, taxes, 
water, and drainage. 
Labor costs include value of the op-
erator's time, the operator's family labor, 
and all hired labor. 
Power costs include costs of using 
horses and operating tractors and trucks 
plus the cost of equipment used with 
tractors. 
Sugar Beets 
The costs of production for sugar 
beets have increased $50 per acre from 
1945 to 1953 with $43 of the increase 
occurring between 1945 and 1948. Re-
ceipts have tended to increase but at a 
slower rate. The cost estimates for 1954 
for those items which are used in sugar 
beet production indicate a $2 decrease in 
total costs. The low returns for 1948 
and 1949 are the result of lower price 
per ton and an increase in. costs of pro-
duction. 
The trends in labor and power costs 
reflect the increased adoption of me-
chanical methods of growing and har-
vesting sugar beets. The decrease in labor 
costs is the result of lower labor require-
ment, and the increase in power costs is 
the result of greater use of machines and 
of higher operating costs for power 
equipment. Labor requirements have 
been reduced ever further than the cost 
figure indicates since wage rates have 
been increasing during this period. 
Canning Peas 
The cost of producing canning peas 
increased each year from 1945 to 1951. 
Since 1951 a slight decrease in costs has 
occurred. Prospects are for still another 
slight decline in costs. 
Canning Tomatoes 
The cost per acre of producing can-
ning tomatoes increased every year except 
1953 when it remained the same as 1952. 
A slight increase in costs is indicated for 
1954. 
Canning Corn 
Sweet corn for canning became an 
important enterprise in 1945. Since that 
time costs of production have increased 
rather consistently. 
Of the three canning crops reported, 
the net returns for canning sweet corn 
have been consistently least favorable. 
Costs for 1954 will remain at about 
$140 per acre. 
for March 1954 
Table 4. Cost and returns per acre from the production of canning sweet corn, 
1945 to 1953 with cost prospects for 1954 
(Constant yield of 5 tons pee acee) 
Total eeceipts:t: 
Costs of production 
Material 
Overhead 
Labor 
Power 
TOTAL 
Net return 
1945 1946 1947 
$ $ 
132 131 126 
94 103 117 
38 28 9 
1948 
$ 
136 
129 
7 
1949 1950 
$ $ 
127 110 
14 15 
27 27 
49 50 
34 34 
124 126 
3 -16 
1951 1952 1953$ 1954t 
$ $ $ $ 
B9 139 139 
17 20 18 18 
2'9 28 29 29 
51 54 53 53 
35 38 40 40 
132 139 140 140 
7 -1 
* Preliminary. t Estimated. :t: Include value of the stover foe pasturing or ensilage. 
CORN HYBRIDS 
(Continued from page 7) 
Cultural Practices 
Even the best hybrids may not yield 
well if proper cultural practices are not 
followed. Corn feeds heavily on nitro-
gen; as a result, most of the corn fields 
in Utah show varying degrees of nitro-
gen deficiency throughout the season. 
Closely associated with nitrogen nutri-
tion is soil moisture. Experiments con-
ducted at Logan have shown clearly that 
excessive irrigation tends to hasten and 
exaggerate nitrogen deficiencies. Insuf-
ficient water, however, will not enable the 
plants to make proper use of the nitrogen 
present. Closely associated with nitrogen 
and moisture is plant population. High 
plant populations need high levels of 
both moisture and nitrogen for high 
yields. 
Spacing 
Maximum yields can be obtained 
with an 8 to 10 inch spacing of corn 
plants in the rows, with rows 36 inches 
apart. This close spacing may result in 
reduced yields if sufficient soil moisture 
and fertility are not maintained. Each 
farmer must determine what spacing is 
best adapted to his conditions depending 
on water availability and the fertility 
level he can most economically maintain 
in his soil. However, corn needs fre-
quent light irrigations as the roots do 
not penetrate deeply into the soil. 
Time Of Planting 
Time of planting is variable in Utah, 
but in general, earlier plantings are more 
successful than late plantings. It is more 
desirable to risk frost hazard in the spring 
than to delay planting with the possibi-
lity of the immature corn being frozen 
early in the fall. Early seeding at 10 to 
14 pounds per acre is recommended. 
Some of the higher valleys in Utah 
are not adapted to corn production re-
gardless of the variety planted. This is 
largely because of late spring and sum-
mer frost; however, perhaps more im-
portant is the fact that mean daily tem-
peratures are too low to mature corn 
successfully. 
Stage Of Maturity To Harvest 
The proper stage of maturity at 
which to harvest corn has long been a 
problem among farmers. Some prefer the 
corn to be green and succulent when cut 
regardless of the ripeness of the grain. 
Others want the grain to be mature no 
matter how dry the stalks become. Some-
where between the two is perhaps the 
most satisfactory stage. Data reported 
from work done at the Montana Station 
indicate that on the basis of total di-
gestible nutrients produced, corn cut in 
the early milk stage makes equally as 
good silage as that cut in the late dough 
stage. 
• 
TURKEY FRYERS 
(Continued from pag~ 9) 
bird raised varied from a minus $.23 to 
a positive $.54, with an average of $.23 
per bird. Based on a lot of 5,000 
turkey fryers raised, the range from the 
least profitable enterprise to the most 
profitable would make a difference of 
$3,850 in farm income from the turkey 
fryer enterprise. 
. While it is not possible with a study 
ot 13 enterprises to measure reliably 
relationships between factors such as per-
cent mortality and profitableness, it is 
logical to assume that death loss, feed 
conversion, labor efficiency, and size of 
enterprise are factors which are associated 
with profitableness, and that it is more 
profitable to have good performance in 
23 
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all of the factors than to attain excellent 
performance in one factor at the expense 
of others. 
While it is important to know that 
the turkey fryer enterprise was profitable 
in 1953, it is also important to be able to 
estimate profitableness of future turkey 
fryer enterprises-. By using average inputs 
as developed by this study, estimated to-
tal production costs per pound of fryer 
raised under changing levels and relation-
hip of input expenses can be calcu-
lated. An estimated total receipts figure 
can be calculated by using the output data 
and current prices also. Individual tur-
key fryer producers may want to use fig-
ures based on their own experi ence in 
place of averages for the group. 
Estimating Production Costs 
One method of estimating total pro-
duction costs for the turkey fryer enter-
prise can be made in five steps as follows: 
Step one: 
Multiply 3.64, the average pounds of 
feed required to produce a pound of 
fryer live ' weight, by the average es-
timated price per pound of feed dur-
ing the tiine that the lot of fryers 
will be on feed. 
·ExamEJ-e.:.. 3.64 x ·$ .0483 == $.18 
or co t of feed per pound of fryer. 
Step two: 
Multiply .023, the average hours of 
labor required per pound of turkey 
fryer, by the hourly wage. Example: 
.023 x $.94 == $.02 or cost of 
labor per pound of fryer. 
Step three: 
Multiply .14, an adjustment factor 
to reduce the cost per poult to the 
cost .peJ: :pound of fryer, by the cur-
rent costs per poult. 
Example: .14 x $.45 == $.06 or poult 
cost per pound of fryer. 
(This adjustment factor, .14, is cal-
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culated- by multiplying 7.7, the aver-
age weight of the bird at the time of 
processing, by 92.9 percent, the av-
' erag :: percent raised of total birds 
started , and dividing this product in-
to one pound). 
Step four: 
Add the value calculated in the three 
previous steps. 
$.18 
I .02 
Step five: 
.06 
$.26 equals 90 percent of total 
costs. 
Divide $. .26 by 90 percent and mul-
tiply by 100 to find out what 100 
percent of the costs are. 
Example: $ .26 x 100 == $ .29 
.90 
equals price per pound needed to 
meet co t . 
Changes in prices of feed, labor, and 
poults can be inserted into the three steps 
where appropriate, or when feed con-
version, labor requirement, and per- ~.\ 
cent death loss change. Adju tments can .. 
be made and an estimated cost of pro-
duction calculated a of that particular 
time. 
The Future 
The future development of the turkey 
fryer indu try in Utah depends upon its , 
continuing profitableness as a farm en-
terprise. Reports indicate that a big 
majority of the fryers produced in Utah 
are consumed in the eastern United States. 
Consumption of turkey fryers in the 
Intermountain Area can probably be stim-
ulated to create new demand for a new 
Utah product. 
CONTRIBUTIONS TO RESEARCH 
November 15, 1953, to February 15, 1954 
Swift and Company 
A.merican Cyanamid Company 
Bakelite Company 
Dow Chemical Company 
Ralston Purina Company 
Charles Pfizer & Company, Inc. 
Utah Feed Manufacturers and 
Dealers Association 
Geigy Agricultural Chemical 
Company 
Utah Poultry and Farmers 
Cooperative 
$10,000 for studies on nutrition of 
range cattle 
$5,000 for canal lining studies 
$5,000 for canal lining studies 
$4,000 to be used for the develop-
ment of a cheaper range protein 
supplement for sheep 
$3,941.25 to- purchase set of micro-
film abstracts and a file 
$1,200 for sheep studies 
$250 to help finance a study of costs 
and efficiencies in the operation 
of small feed manufacturing plants 
Selective spray materials for weed 
control tests on range lands. 
A 30-minute film of the poultry in-
dustry in Utah to use in classroom 
instruction 
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